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(57) Abstract: The adverse effect of the deviation of a polarized component on measurement of an optical characteristic is prevented 
A second measuring section (25) determines group delay times ( r pg, r sg) of the incident light entering an optical fiber (18) from 

eo^fvli? , C T glng ^ ^ ?k ^ « fib6r (18> - ^ **■ " ^ deViati ° n «»* the P" ° r -Polarization axis of the amplitud" 
equivalent value (power) measured by a first measuring section (24) (namely, T„ 2 «T 21 J , T„ Z »T 21 J T 12 2 «T„ 2 T 2 »T *\ an 

25ii^^ *«' ^^femthecomponentsofthetmnsfer 

function of the optical fiber (18). Therefore, even if there is any deviation along the p- or s-polarization 
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axis of the amplitude equivalent value (power) measured by the first measuring section (24), the group delay times are determined 
on the basis of the results of measurement (not influenced by the deviation along the p- or s -polarization axis of the power) by the 
second measuring section (25). As a result, the adverse effect of the deviation of a polarized component on measurement of an optical 
characteristic is prevented. 



^Z^^g*^*®*® 1 ^ 1 **^*^-®* (TV«TV, TV»T 2I ^ T 12 K<T 22 \ TV»TV) . ##t4;l1 

Sg26l*. i*i!&B#Rgrpg, rsglcjflfc^r-f/'Cl 8©fejiS»©^lcS^<llilS^rar 11 . r 21 , r 12 , r22 £ 



WO 2004/094983 



PCT/JP2004/005758 



1 

m m m 

5 

Device Under Test) 0^t£©$J^ ft: Hjf -5 o 

10 

«n Ifl^iiU (#§9^9-2 6 4 8 1 4^£r$g) 3fc77"fA 
©iBS^ — H#ttflJ^1tfc:o^T©fBtt#&ao EJ 4 

15 

£1\ tj8^7 7^U 0 4©ffl«[^- K^fkrpMD (l) 
[Bel ] 



Tpmd= 2 \/<9 2 +0i 2 cos 2 <9+^2 2 sin 2 <9 (1) 



WO 2004/094983 PCT/JP2004/005758 

2 

a^7r^u o 4 (Dfcmmmnw ct] (2) cd^^i 



[ifc2] 



[Tto)] = 



|Tu|e"i*> ITi 2 |e"3^ 
|T2ile"J*» |T 2 2|e"j^ 



j 



(2) 



10 



15 



20 



i Tij j it&frmwmvMm, ^ij n^nnmmcD^L-mn 

^t$Ds ^&fcft^M«a)©WifcT&3o -T^^x (1) (D^ 
^t-te, 0 ls ^fcfc^tl^ftsS (3) N (4) s (5) CD£?fclbT 

0(co)=O.5cos-i(|Tiil2~ IT21I 2 ) ••• (3) 
0i(a))=(0n~ <f> 22 )/2 — (4) 

02<Cd)=(021- 012+ 7t)/2 — (5) 



^l-CWSo tf^ mmmi 0 9 tetany 10 3 



WO 2004/094983 



PCT/JP2004/005758 



C»3] 



I Tn I e "j^ 1 |Ti2le"M« 
|T2i|e"j Al |T 2 2|e-j^ 2 



1 
0 



|T 2 i|e"3^(s J$#) 



(6) 



10 ±f3©m*^^M^6tf — U y^l 0 5fciD s <B}fcJ*#33 <fc 
VpiB^Jft^fc^lttiartlT 1 0 6 i, 1 0 6 2 IZXMZtl 

X 



m4i 



15 



|Tn|e-J*» |T a ile-J*i 



20 

±fa©sa^*si»T*rs mmm 109 > h d-^ 103 
©m*^^ 9 o° m^^-y-Tis^fcr— a* r u y^ioscDs^iisisc: 

i:§o«S1^^7T-f ^1 o 4©m*^tt«T©5« (7) tcj;b^fc> 
25 £*l,&o 



WO 2004/094983 



PCT/JP2004/005758 



4 

[»5] 

I Tn I e -3*« |T 12 |e-M. 
JT2i|e"j*» j T22 I e "j^ 

±B©lH*ftttl*K-^7U^ 1 0 5 fccfci) s «fc 
Vp«3fcflfc#fc#llf£;h/CO/'E£|fc#l 0 61, 1 0 6»fcA*f£*i 

[*6J 



0 |Ti2|e~j* 2 (p^) 

(7) 

1 IT22|e~j^ 2 (s^) 



|Ti 2 |e-i^ 9 |T22|e"i*« 

15 

5*-* 2:5$ (3), (4), (5) 0, 0i, 0 2 0 fc&N 

20 Fy-^7t7^f1fl 0 7HU 0 8 ^^bt^l^l 

_tffl©«!l;£#$ft;gqrg#jg 1 0 1 <Dffi2m;g£J§S| LTfr 
totts &0 (cd), 0! (gd) 3 0 2 (0) ##afrfe;h,3 0 

25 ^bT, MfllflSl 0 9tta(l)*6«**-|«^|krpMD**«&6. 



WO 2004/094983 PCT/JP2004/005758 

5 

bfrb&#£s ±f3©cfcd&#&Tfc±x ««^7 7^U 0 4© 

5 (*)©-####<£ t> ^^a6T^§ < tezm&tf&Zo mtu^mtvx 



WO 2004/094983 PCT/JP2004/005758 

6 



m#JM3izmm<Dmm±sM&mi &tzi±2 izmm,(Dmwx&-ox, 
fifiiiffi ^ m mam m& * %n m m$k xm^ u & % © x $> & & o t 

20 ItJ^ftSo 



WO 2004/094983 



PCT/JP2004/005758 



7 

15 m&m7 izmmcDmwte, W-mi^m^^mm^nr^^^^ifx, p 
je^^^tifeA*r^^. pmm&&&z?simy£ 

mic& t> ^rX &mfe%d lz AM T % KAM^m h^t^ ^IMJ^gl 

20 mi£&& %y6m&m%.fiE ! m%:n > vj.—pizmnmtztztbcDT'ti v 



WO 2004/094983 



8 



PCT/JP2004/005758 



ft b fc ^ > f a - * iz X o T t) Rrtl^lB^^^T- & 3 o 

15 

©«#&!& mi 

0 4ttx «Sf©^H¥9 - 2 6 4 8 1 4 fcfBiB©^ t 
25 >f ^©<g$£^- K#tfe«lJ£^B©flSfifc£a*"r:/D y?m~c&z> 0 



WO 2004/094983 



PCT/JP2004/005758 



9 

(DUT : Device Under Test) Tfe&^^T-fm 8 CD^f^ & 

&s RimytM (ftS-m^m 1 o . ytmmim 12. > h d 
10 (tfexm^m) 1 4, {iMtsiiss^gB 1 6 N ^^7719, mm 
%-mm2 Os ^« (o/e) ^mi§2 2 p, s , ^« (o/e> mmm2 3 S 

^2 8 £H;L£o 

&x ^^JD?SiSCw= 2 7T f = 2 7T c/ Affe§ 0 feff L N c&}fc3i N 
20 ft^fi^ 1 2 A£*?te©3£Jg^ii£fT-?T«ri > h d — 1 4 

25 



WO 2004/094983 PCT/JP2004/005758 

10 

xmyt^mm^mm2 o Ki^ttspfl^^vsfljui ( 1 6 a) 
i 8 £315® -r^o 

1 8fr£mS*£ft£3fe&gW-&o ^bTs ^77-f/U 8 fr£>ffi*f£ 
10 tlfe^6^^^lbTs <HM#gi£l2 O^iO^m (O/E) ^^^2 3C 

15 *t§ 0 

#S (O/E) ^m^2 2 pfcis il$?#lii^2 OCDm^Op^^^^ 
^^S^mbT^-ti-aiJgP 2 4 fcm^T&o ft« (O/E) ^M2 2 

20 2 4 fcffiTJ-r&o 

ftS (O/E) ^mtl2 3 & s %~7t4 rt 1 8*^mit^4afe^%s 

3te*7"7i9 fc^bT^i^fta^mbsSg-f^ij^ 5 j^m^i-So 



WO 2004/094983 PCT/JP2004/005758 

11 

5 (^y-) # N Jgils^fiiT&So 



H — St$Jg&2 5 (is (O/E) &&S2 3 (Dffi^j^S^^s AM 

9 22 £ ft A M m WL o) T-ffi. ft b ft m T* fe 5 i: d 6 © & £ M fip r u ( = d 
0u/da>) N r 2 i ( = d0 2 i/dco) s n 2 ( = d0i 2 /da>) N r 2 2 ( = d 
0 22 /dw) ft#t£$J5£g|5 2 6 o fc£bs ft#tt&£;ft£> 

20 &J;V^ ^ft^fc^^s tik r 2 is r 22 fcS-3#;£«>3 d h& 



s¥@j^^^sij^^2 m-mm®2 5(Dmmmmic&^%s ft 

25 



WO 2004/094983 



PCT/JP2004/005758 



12 

6a) fr&fc>i*s tiLttm&toMmjs&xfimmmn&tiL&ttm'rz (si 

i2)oii %#muts sfcfiw&^ig i o its %-mmm.m.<x)(Dxm% 
%mmfrftfcm2 0 fc*H-5pfi*ii:fcfct5(s 1 4 a.) Q ~tt£t>%s 

T-f M 1 8 tAlt^^Sa 

15 

$>m^2 o&kvftm (o/e) ^m^2 3t:#^e,tL^o mm&n& 

^^5, fl8«#«IS2 0 #m;fr Lfcp*B3fcj##fcfc}fe* (o/E) ^ 
20 m^!2 2 pic «fc D *iTSg-frSySP 2 4 lcm±?^n§o {g^ 

fi-mm2 o^m^bfe s^^^^{±^« (o/e) 2 sictu 

^«^^^tlT^-th^JgP2 4fcm*^tl^>o ^UTs S-ft^JgP2 
4fc<fc tXftffiftg&ffiMStt (3£SS£I$IS) Tih r 2 i «J:Vjgiffii« 
(^?-) Tu* N T 2 i2^StM^tl^ (S 1 4b), 

25 

£fcs (O/E) 3£m^!2 3 fc^-it &*lfc#fci\ (O/E) 



WO 2004/094983 PCT/JP2004/005758 

13 

(^y-) Tp»*sffl-«|$n* (S14b) 0 

^^M®^<^^ cs i 4 b) zmmrzo 



£1\ )fe77^;U8 ©fe^K^cff^J [T]£;£(l0)©cfc5fc: 

10 

[«7] 



15 [T] = 



Tn e'i*" T12 e~i e » 



(10) 



fe^ls feSiWf&fr?!] [T] cD£-S5fcfcmT05£ (11) (DM. D "C 

20 

Tn e~i*" = Z7cos© e~j<*i + * + <*> 
T12 e'j 0 " = - Z7sin© e~j< $ i +< *-^> 

T21 e"S*« = Z7sin© e"i^i~* + ^ (1 3 

25 T22 e~i 6 ** = Ucos® e"j<*i~^~^> 



WO 2004/094983 PCT/JP2004/005758 

14 

5 0ttffi«S!T*5. Jl&iftfcfcJ:, 0 (w) = (0i -02 (co)) 

/2 s 0 (w) = (0i (w) +0 2 (a>))/2T»&3o ^fcs 0 (a>) 

10 cfcoT, {B»[^«tS2 OOfflfc&s WT©a (1 2) ©<fc3 fc&.So 
[»9] 



15 



Tn e"3 0 n 


T12 e-j*» 




1 




Tn e"j 0 n 


PJ*# (12) 


T21 e-i^i 


T22 e"i 0 2 2 




0 




T21 e-i e zi 





fg-ff-*W2 4fcii, ftm (O/E) ^M2 2p^^bt, Tue-i" 
11 om^tlSo bfr&s H£-ff-«!lSB 2 4 fctdU ft« (O/E) g£ 
20 m^2 2 s^Ux T 2 iei e ™ <D yt&AmznZo iot, lt$J 
92 4lis Tnei°»*5 £t>*T2ie-i fl 2i©te;fE^|£0 lls 0 21 lc:;fB ^ f £ 

fits ^j^.«teffiji#6>us 02i *%ftmw.m.<i>-zmfr\stzm-e%>z>k: 
^ 5 (Dmrnmrnmr a (= &e n/ &co)s r 2 i (=d0 2 i/dcoK 

fcMTiu T21 fcffi^f*^ ^^.Hffi«*-Ulbfc^ 
25 Tu2 s T 2 i 2 , ^thSiJ^^^o -r^fc-fes m— f+M 2 4 (is )fe77^f 
A 1 8©feaH»ff^J©»-W©ttffiJi^ffl^«*J:VJB(Bfflafll* 



WO 2004/094983 

fHllT*#3o 



15 



PCT/JP2004/005758 



{i^$fltfet)-«r^ ( S 1 6 a) 0 -T^to^s Aim^sgMfc-tt 
5 £HM§$^-r L"£\ Aftf:ft&^7 T^/t 1 8 fcAltf;*fri3o 

^77^f/t 1 8 ^^Lfc^AJt^fc^ «#gt^2 0 fc<fc t) p 
(O/E) 2 2vlz£*)ftm$£m$tlXaiWm2 4£m 

io ^?^n^o iim#«§2 o&mjjistcsmytmfriiytm (o/e) 

^2 2 s fcj; D^m^l&£*iT§f-$Jgfl2 4£ffi;b£*i&o ^ LT. 

«ijgp2 4 {c «t btiLmmmm^m mmmmm r i2 , r 22 ^vigii 

(^y-) T X2 2, T 22 2 ^f|-^J^tl^ (S 1 6 b) 0 

15 £fc s (o/e) ^m^2 3 fc^x. e,nfe^6«, (o/e) 

£12 3l3 e kt3^S^^^tLT^-fhiiJg|S2 5^m^3^tt5o -ebTs 

m^m (^y-) T S 2#m-$j£;H3 cs i 6 b) 0 

(s 1 6 b) %mw-rz>o xm%;*mw.frM^2 o (c 

J^T©5$ (13) <E>=fc5 
25 [ifclO] 



WO 2004/094983 



16 



PCT/JP2004/005758 



-10 



\6 



I 


0 




I 


1 





T12 e~i e ™ 



T22 e"j 0 



22 



77 



(1 3) 

^-ff«!lSP2 4fctt N ft* (0/E) iif2 2p^U, T i 2 e^ 
12 OJfc*5XJ»$*i5o bi6>fe> »— W-aHfiU2 4izit, %m (O/E) & 
gt#2 2 s£^UTs T 22 e-i e22 cDft#A*f£:ft,3o cfcoTs SH» 
10 gp2 4l± N Ti 2 ej*i 2 :fe£T>*T22e^ 22 ©{£M#0i2s fl M fcffi|tj 

zz<DmmmmffiTi 2 (=d0i 2 /<iw) s r 22 (=d0 22 /da>K 
tr^ffiTi2s T22 tiffliraflis 0a*«iBiB&— *bfcit (^y-) 

Ti2 2 s T 22 \ *m®\T*%% 0 f&to%, Sg-§f-«2 4fcfc N 



^ebTs ftnmmBi&±mzMhfzfr : gfr*m%.i, (s 1 7X ±eb 

fcSibT^fctf-axti (S 1 7, No), ft^tJlMifc£ Awii^L (S 1 
8 ) s A»3teftfim#*#2 0 Cj5lt5pffl3teil:^bt«II ( S 1 
4a) fcMSo #AH«ftj&U:IRfc3ibfcfc&« (S 1 7, Yes). 
A^ft£fi§$[#«i2 0 fcfcfra p<S^W43«fcV si^M (16a) 

fc*to*fcfcS©ffi:*«l^fflS«*«trfig(iffi^«[©«-« (s 1 0 : 
HI2#^) ^jhti-^o 



20 



25 



WO 2004/094983 PCT/JP2004/005758 

17 

StStiflfti: bfcBt (P^A^^f) KithiBJ^nfe^iy-Tii^ T 21 2 
#W3frSfr£¥iJ^T£ ( S 2 2 ) 0 -T^fc-fes Tu2>T 2 i 2 
(Tn2# T21 2 £t)&:*;#?l^&) V>fcfc Tn2<T 2 i 2 (Tn2# T 2 i 2 £ 

5 ^V^^J^f^o ±P£©b tV^jtSIS^bT Tu2/T 2 i2 

^Kobt^ffiSje^fefc^tcttja^fc-rso mz.&. tps 

©b§^|l$l9!^bT43#s Tu2/T 2 i2 #TPS© b^-fi^^&o 



10 P^A±?^^th$iJ^tbfc^ or 7-Tn^T 2 i2^ilD*swn«(S 2 2 S 
Yes). ft*HM£$j;£g& 2 6 Jis rpg fcfflV^T r 21 & 3 r 11 £3c 
(S24), 



IS— ffl-WfflJ 2 4 ©ffl-«ttJRTu* N T 2i 2 s riK r 2i £ s fg 
15 ~fi-«2 5(Dff«!l^Tp2 N rpgi:iiJWTfc:^-r ia*K^$5o 



1 1] 



20 T n 2 =ru 2 +r 2 i 



ru 2 g u +r 2 i 2 g 21 
T " = r u 2 + r 21 2 



( 1 4) 
(15) 



tu2>t 2 i2 (Dm&i±, m-mwm2 4<Dmwmmx*&%T 2 i <ds/ 

N£b#{£<&£ 0 *£Ts ^(15) §ffl^T N Tn\ T21K r U s 
25 rpgfrf, T21 ZstW-tZo Tn2>T 2 i2©Jl^ii s ^ — sf 30 & 2 4 CDgf 



WO 2004/094983 PCT/JP2004/005758 

18 

Wlt*fe§ Tix £ <tt>*^— ff-$Jg[$ 2 5 ©st$JjfgJii-£&& rpg CD S 
/Ni£#^ 0 ctots 5$ (1 5) $ffi^tr 2 i ^tt-^-rti^s t-21 
©S/Ni£#^< 

5 Tn2<T 2 i2 ©m-^-^s m-mmm 2 4 cDU-^jn-e fe^mos/ 

Nlt#fg<&£o ^ (15) tfflVM, Tn2 s T 21 2 , r 2 is 

rpg m zmMlrZo Tu2<t 2 i2 SB— fh«2 4©ih 

SiJ^^T-fe^ T21 &£.TfM~mm& 2 5 cDm-«iJ^^Tfe§ rpg <D S 
/NJt^iSl^o ckoTs 5?: (1 5) £ffl^TTu £§H¥iT*U;f. Tn 
10 ©S/N£b#m< 

rpg £ffl^TcDr 2 i & 3 r u O^H ( S 2 4 ) £ W£ s 

PMA^BtfcihMl^ftfc^y — T n 2 N T 2i 2 izm D #&SV^i^( S 2 2 S 
No) }fe#tt$J^2 6fefc, Att^S: s{l^fftfc-i5t-rail^is 

tJ^^iPg^^tS (S3 2) 0 Tftt>%, T i2 2>T 22 2 (Ti 2 2# 
T 22 2 £Y) <bjz%y&€ 3) Ti 2 2<T 22 2 (Ti 2 2# T 22 2 J: V) 

^-r^o $m;fs J:Gg©b;§Wii£i£^bT:fe§. ti 2 2/t 22 2 #±ps 

V>-fit^lS^bT^#s Ti 2 2/T 22 2 #TP&©b§l^*?i£&ofch£- 

S^A*«Fic:th?il^tifc/iy-Ti 2 2 N T 22 2 t:{g b &mtil£(S 3 2 S 
25 Y e s ) s ^6#tt?|iJ^gP 2 6 & N rsg tffl^t r 22 ^^^{iri 2 
(S 3 4)o 



WO 2004/094983 PCT/JP2004/005758 

19 

m-mw&2 4<Dm®mmii2\ t 22 k r 22 . t 12 £, n 

-ft« 2 5 ©tf^Jfg^ Ts\ rsg i:liWTC?NtJ;aSiIi^fe5 



5 



10 



T c 2 =T a 2 + TK 2 (16) 



Ti2 2 >T 22 2 (Dm-&\±s m-m-m%v> 2 4cDt^?iij^^-efe^ r 22 ®s/ 

NJ±,#{£<&&o S (17) £ffll^Ts TiA T 22 2 s r i 2> 

rsg frt>T22*mn T% 0 Ti 2 2>T 22 2 ©^^{i s SI-ftM 2 4cDtf 

m%5m-e$>% Ti2#£wm=-mwm2 5 0st$i^-e&& rsg©s/ 

15 Ni:b#^o ckoTs 5$ (17) ^MV^-T r 22 ^tf^-rtviS. r 22 <£> 

ti 2 2<t 22 2 corn-sit, mm^2 4<Dtbiiif&ijiTfesri 2 ©s/ 

Nit#f£<&3o ^ilts S (17) £ffl<^T\ Ti2 2 s T 22 2 N tt 22 , 
20 rsg^5,ri 2 ^ff#t-^o Ti 2 2<T 22 2 ©it£-& N !g-i}-$J£0 2 4 ©fh 
$)f§5IT* -2> r 22 33 <fc t>*i§- WcMU 2 5 ©tftJ^^l? & & t sg £> S / 
NJ£#^o ckoTs 5$ (17) £JB^T r i 2 £f|-S-r;ixk£. ri 2 ® 



25 



rsg &m^TCDr 22 & 3 Wir i 2 <E>^^:( S 3 4 ) £>f^ 



WO 2004/094983 PCT/JP2004/005758 

20 

No) fcj\ #£3IEI$INir goi^ (S 4 2) fcj£tr 0 

ffcto^ M$£B§IMJ;£g&2 8&s 2 5©«-»|S*r 

5 pg * XV^Tsg 3fe7 7-f/U8 0iij|^rgSt«)2i 

(S4 2) 0 8CDf*ji5EISraT g= (rpg+rsg) /2 

10 ^mmzntzib\z^izxMib(D$Lmm&mmm. mmmmmrpg, 

# T 2i 2 J: D fc>b£jfi£5 (*§3S^3)s Ti 2 2 # T22 2 «fc D 

3 ^Wtt«3£<» 2 6 »s fg^#f«2 5©if$J^||l 

lis r2^^ r 12 > r 22 ) £$!l^i"&o 

Tlh T*2K Ti2s T22^#^ 



WO 2004/094983 PCT/JP2004/005758 

21 

#>3 c t bnSmT~&Zo ztit>te, PgJEI^Hriis r 21s n 2 . r 22 



5 IgcDMI^ffi© S/Ni:b££l<T3££:#T*§3o 

^fcs ±IB©HJIg^»s WT©i5KbtHn?^5o CPU, 
A — ^T'f7(7Pf t! — 5=^ 7^, CD -ROM^ if) 

15 [*-*HM*2 4©tt-SiJ^^Ti 2 2 s T 22 2. t 22n Tizts 3§-if-« 

2 5 <Dm%mm t s \ ts S t^mm (au-n) ©mi 

[tl3] 













r 21 < 



Mi 



T e i°a 



E 



p 

jo* 



(3 1) 



25 



WO 2004/094983 PCT/JP2004/005758 

22 

[ft 1 4] 



g =re 7 * =-E^„,i x +£„ u< i J , (3 2) 

-{Tu.^, +r 12 e^ + ^£Ji JC + (T 21 e }e «E p + T 22 e^ +e ^E s )l y 



ix^ iy fc^frl^tl x y fft^[p]CD#^^^ h;i/-e$)^ 0 
10 3£^£ft3ffiffi&*M&ft^ft#bfcffifc&3©-c N ;ir7 — j» N # 

ix • ix = iy • iy= 1 N ix • iy= 0 «fc D s 
15 [mi 5] 



T 2 ~Tu 2 E 2 +Tu 2 E 2 +T 2 i z E 2 +Tzz 2 E 2 

+ 2T 11 T u E p E s co S (e il -e i2 -e^^2r 21 T 22 E p E s cos(d 21 -e 22 -d A ) 

O^ i^l ) (3 4 

20 real(Te }B ) = {T u E p cos8 n +T 12 E, cos(% + 0 A )}i„ +{T 21 E p cos0 21 +T 22 E S cos^ + 0 A )}i, 
im^(re^) = {r n £ p sin0 u +r i2 £ lS m(0 12 + 0 A )}i, + {T 21 E p sind 21 +T 22 E,sax(6 Z2 + 0 A )}i f 

(3 5) 



WO 2004/094983 



PCT/JP2004/005758 



23 



\ img{Te> 6 ) 

r d_ | real(Te JB ) | ^ i,ng'(Te JB )-real(Te je ) -real'(Te J6 ) img(Te ja ) 

T ~ d0 > u \img(Te' e ) ?~ real 2 (TeJ e ) + un 8 2 (TeJ e ) 

+ \real(Te ie ) ' 
_ img'CTe' 0 ) • real(Te ie ) - real'(Te }e ) ■ ung(Te je ) 



(3 6) 



T u % 2 ^ +T 12 % 2 #n +T 2 2 E p 2 ^ +T 2Z 2 E 2 ^ 
+ {<?nTn -^ 2 ')sin(e„ -9 12 - 6 A ) + (T^T n -T^T^sm^ -9^ -6 L )}E p E, 



(3 7) 



5 x $gi£¥fT&itM§&£ p^s ymte¥iftemmmm* smttz 

PtAi3©l^li^ Ep= 1 . Es= 0, G A = 0 (3 3 ) & &lf 
10 5$ (3 7) IzftXTZt, 55 (14) (1 5) *m%o . 

SfcAtKDM'&te, Ep= (K Es= Is 0 A = 0 (33) *5 =fc 
5$ (3 7) fcftA-T^hs 5£ (16) &<fct« (17) <H#£ 0 

15 [fiEBJ^t>t3] 



WO 2004/094983 



PCT/JP2004/005758 



24 

m & <d is m 



WO 2004/094983 



PCT/JP2004/005758 



25 

5 

bu fa A*r ^ % §am &if l t &m -r %> % &m x@ t s 

nmmm m m * mmi -r % m - mm x@ t N 
20 «*w-«fr«»-ffl-aj:eks 



WO 2004/094983 PCT/JP2004/005758 

26 

vigBffi ^ e ft ti-aa -r & s^-it^ma t N 

8. Mfl^fr^mft^nfc^ftgtfTs pl^itfsl*!:^ 
AS* ft * s «rS3<i&#fli3M!£ fc: 43 it S p <E3teffl:fe <fc s ffi&ttl & fc> 

fufBMJ^tJfr £> ftfcft t Buf3AI*ft<D<fifc*Btij£*a ^ 

fi ft st so -r § jg - «■ an m a t N 

25 tulB^~^lIMS^<fc^MfB0-th^^a©th^^t:^t3t^i!| 



WO 2004/094983 PCT/JP2004/005758 

27 

fc «fc o rmfrW D Wife «c 134 



WO 2004/094983 



PCT/JP2004/005758 



1/4 




WO 2004/094983 



PCT/JP2004/005758 



2/4 



No 



f START ) 



S10 



S22 



Yes 



V 



Yes 



7 22 ( ^ | 2 ) 




WO 2004/094983 



PCT/JP2004/005758 



3/4 
Mr 



W3% 



( START ^ 



v 



^S12 



AS*** 



Sl4a 



r *' r pg rV S14b 

/\°9-T 1t 2 ,T 21 2 ,Tp 2 <£tHJW 



Sl6a 



MMM&f Pel r 12 , r ffi , rsg 
/^-T 12 f .V.Ts«(DW-SS 




Sl6b 



S17 



Yes 



( END ) 



WO 2004/094983 PCT/JP2004/005758 



4/4 

M4m 





INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/005758 



A CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 G01M11/02 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED — 1 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G01M11/00-11/02 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokax Jitsuyo Shinan Koho 1971-2004 * Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


' A 


JP 9-264814 A (Advantest Corp.), 
07 October, 1997 (07.10.97), 
Full text; all drawings 

& DE 19712768 A & US 5717489 A 


1,6 


A 


JP. 2003-106942 A (Anritsu Corp.), 
09 April, 2003 (09.04.03), 
Full text; all drawings 
(Family: none) 


. 1,6 


A 


JP 2002-368702 A (Tyco Telecommunications Inc.), 
20 December, 2002 (20.12.02), 
Full text; all drawings 

& EP 1248393 A2 & US 2002-149823 A 


1,6 



LJ Further documents are listed in the continuation of Box C. 
Special categories of cited documents: 



□ See patent family annex. 



A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international . 
riling date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
O" document referring to an oral disclosure, use, exhibition or other means 

*V document published prior to the international filing date but later than 
the priority date claimed 



"X" 



ay, 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
29 July, 2004 (29.07.04) 


Date of mailing of the international search report 
17 August, 2004 (17.08.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 

Form PCT/ISA/210 (second sheert (lammr* onrwn • 


Authorized officer 

Telephone No. 



Br H^ttJH#-^ PCT/JP2004/00 5 758 



a. &w<Dmirzftm<D&m (m^Mw^m (ipo ) 

Int. CI 7 GO 1M1 1/02 



B. WaESrfTofc^Jf 

P3£Srffofc*/hRBp(B|. (BMWrflftHSI (IPC) ) 



Int. CI' GO 1M1 1/00—1 1/02 



H*H*ffl*H64MR 1 9 2 2-1 9 9 6^ 

B*ll<&P|l|/Bgrfg<k$g 1 9 71-2004^ 

B#B3£«ffl0rSg<k$R 1 994-2004^ 

a*:9Jtj&K£M&* 1 996-2004f 



fc»g> fetvs jcm 



J p 

& 
& 

J p 



9-264814 A (4*5%£*±T F^/^ h) 
1997. 10. 07, £X <£® 
DE 19712768 A 
US 5717489 A 



1, 6 



2003-106942 A (T^U y*js££*fc) 
2003. 04. 0 9, £X (7 7 ^-|l) 



1, 6 



29. 07. 2004 


BnRMasEMo^B ^ 7 # 8. 2004 


B*mmNT (i sa/j p) 
mom^ 100-8915 


^fg## 03-3581-1101 t 


2W 


9 4 0 9 


9& 3 2 9 0 



i5tPCT/ISA/2 10 ($2-!-i?) (2004^1^) 



r&j ^fyh7r5y-xt 



PCT/JP2004/005758 



c (M%) 



J P 2002—368702 
i/aVX -f n — /}f l>— 7=- y K) 
2002. 12. 20, 
& EP 1248393 A2 
& US 2002—149823 



£0 



1, 6 



i^PCT/ISA/2 10 (!2^-vJ©i#) (2 004^1^) 



